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(54) MANUFACTURING METHOD FOR FREEZE-DRIED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the collapse and scattering of a freeze-drying cake 
during the execution of tray freeze-drying by an ice lining method and shorten time required 
for the sublimation of frozen water content. 

SOLUTION: In a manufacturing method for a freeze-dried product, the frozen layer of an 
aqueous liquid containing a product to be dried is formed In a freeze-drying container whose 
inner surface is partially or wholly covered with an ice layer for the purpose of freeze-drying 
the product to be dried. The manufacturing method is characterized as follows: the frozen 
layer is formed in such a manner that the ice layer is partially exposed on the surface of the 
^ frozen layer of the aqueous liquid containing the product to be dried; or the temperature of the 
freeze-drying container is controlled so as to be taken as 0°C or above at the early stages of 
the sublimation of the frozen water content and lowered to 0°C or below from the midway 
stages of the sublimation. 
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: D-i/h;l/Uy5Sa 

: D- (7tf^'*U$^;l'^n^y^';b) Uv'y^S 
: D- (71fi'"Ui^;l/77-;W Vi^y^m 

: D- (N.N'-v?x^;V) *^7;l/4^-y5SS 
: D-N- [5'- (3'-75y- r H- r. 2' 

. 4'-hU7y'J;l/) 3 7x-;l/75^>'5ia 

: (e-N-^-y^PtfyU) US/y^a 
: (N.N* -i^'x^;!/) 7i^^7)l^=.ynm 

: D- (o-t-7g^;i/) -bvymm 

: D- (n-'^yi^'yl/) 
lUPA 40 mmitLXli. m^li. a-\^h'a^iyi])l:f.yl 



C-I UB35yS^3:/-;i-7-/K;a-'y5A;l'-y- 
^V'J'l/'— ^a7— (Commission on Biochemical Nome 
nclature) (3— Ptf7y • v'-v— • ^7 • 
^ ^Xh'J— (European Journal of Biochemistry) 
1 3 8#. 9~37H (1 984^) ) fc<k ?>fflS^fei, 

/-c. 75yK{cMLT7t^Stt<**^fef9 3-5^^{i, 1* 
B^^ L ^ tj- nif L t © i: t -So 

[0 0 13] ±ss©^)5iii4sa^j{cfflt^p,n5^)Kits?[ij 



50 



ILK. th'P+i^KKII) . 
p:^'>S/**;U3KyK!|i (R Uyd-^) , th'P+v'h 

fei>l/^t±cn6>£0g-^tl. '-J^U-a->'7y7^'J 
xzr;k 4? U 7 ^ y (R jjf g - y -^y i;;u_ l 

^7F©t^-rnT't>J:t/\ Sfc. ±IBa-t: FP+i/A 
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[0 0 14] if$L<tt 
(A) ^V=i~/imil-m^ 
lit 21 

f 10 
HOCHCOOH [II] 

[0 0 15] (in ct3. RT^$n§j^^ii{2*^ 

sec-:/^;k tert-:/f-;K '^yf^;!/, -rv-^ 
^-^^y^f-J^^^ tert— 1 -x^;Uy 20 
Dtf;K 'N+i^^K >i'V^+'>;K 1 . 1 f-;!'^ 
2.2-s^*><^;l/:/^;l/. 3 , 3 

l^^SgC 2 A^e> 5 CDfi^t L < fi5j^«^«cD7;l'+;ba*^"ffl 
V^enSo ***J0iJi:LT{i. 0iJ^tf. x^;K ^''atr 

+i^-3-y^;l/iSK. 2-b FD + >/;^:/p>'^, 2 30 
-fc KP+Wy;dypyK. 2-k KP+i/:)!j:/U> 

K3S:ifAwe>ns„ !i(D^-^mc. z-tKP+i^gs 

2-tKP + fX^^K. 2-fcFP^^>/-3-p<^ 
cm -P^tnst Kp:^^i/;?7;l/jftvK«. 1^{i:i(f$b 

<{±2-t Fp+i^K^r-feSo c ne)Co t: Fp+t^* 

J:!/^*^. D-ft/L-i* *^)^7 5/2 5~*>I 

2 5/7 5Oa5H<Dt<0*WttV\ ^P)tC{i?SL< 

D -i*/ L 6 0 / 4 0 4 0 40 

/6 0©SiH<Dt: FP+i/*;k1?>'^T'fe-5o ^^tcjifS 
L<{is D-i*:/L-f* 5 5 / 4 5 

4 5/5 5cDii5H(Db FP4^v'A;b4-*y^T'$>So 
COO 1 6] ^*UP-;l/Ki:-^i^ [U] T^^n^t: 
FP^^-^^ybiit-yKiitDftfi^i* aXTs ^'V=i-)m 

-HSiC cm T-^x^nst FP+i/^ykl^yiJti, liffi 
Sfcti 2 aUt±jil[(^>ilJ^T'fflV>Tt J: ±iB (A) 50 
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(H) T'^>$nSt FP+v^A;l/4?>'^i:cOffljSj:bt±. 
^•"Un-;l/K;b^Si5 1 0~$>]7 5t;l/%, mt^^Vxn^ 

i^i}?\^^-ymx'&^m-^tim^L\,\ 5p){cwsb< 

. y U P 2 0 7 5 ^r^l/yo , 5S t) b F 

p+>'A;l/.t^>BgT■^5^^-e$.§o mctif^L<it. 
^';p-;l/i5*^f^4 0~*^7 0t;l/%. S05!)^t:FP+ 

i/^^l/^l^y^T-feSif^T-feSo P-;P^±t 

2 , 0 0 0 1 0 0 . 

oooot©*^fflv>5>n^„ »f L<ti, Sfi¥i£i53-^ 

a*^^ 3.000*>P)i|^J80.000 C0^±a^{*T-fe5o 

$e.{c»$b<«, sa¥i£i^^?M*^$«j5.oooA>p. 
*ij5o.ooootta^<*T-fe^o t/c. cnew^jT-ij 

3-;l/Kttfi^i*®»i(jg (««¥1^5^^^»/Sf¥1^5^ 
liil^l .2/f)^P.*^4.0AW$LV\ !^{C»$L.< 

li. ^mmm 1 . 5 A^?.,ii^3 . 5o±ttt-eri*-(?$.:So ± 

IB (A) ©^•Up-;i/Ktta^W±, i^^qcDaigsfe, <?'J 

^li. ^mme 1 -2 8 5 2 1 n{i^micBm(oi5mcu 

[0 0 1 7] J}?'J?LiEi:LTf±> L-i*. D-i**5j;D' 
cnp)<Dig-&ti<7)HnT'fe<i;v^A^ D-'Hc/L-i*: 

*^^7 5/2 5-1^2 0/8 OtDtiSH©^>«D*W 

time 0/ 4 0~m2 5/7 5 CD$gHO.it ij fimXS> 
So 1*fcj!fSt<«. D-i*/L-i* ti^ms 
5/45-^25/7 5(7)li5H<?5=KU?LlgT-fe§„ ^."K 

u?L^i4. mm^i^i^^mtm i ,5oot)^^m \ oo. 

0 0 0<7)iBHO*>cOA<W=*Li/\ $e){c*f$b<{i. M 

m^^^l'Mtt'^m 2,000;6^P)i|^80.000 CDIBHO 

'-K'jiLiiT-feSo !^fc<if$L<«. mm^i^'T^^mt'^m 

3,0 0 0:^''P)$^5 0,0 0 0©IEHfeSi/H±^l 0, 0 
00-60. 000 ($P>(cjlf$L<{i. J^l 5. 00 

0-^5 0. 0 0 0) (Drnmco^^vfirnx'^^o trc. 

L < li. ^WLmtf^ 1 . 5 3 . 5 (om-^Th 

[0 0 18] ±iaiiSlJ»^llt:j3tt5y'JP-;HI«a^ 

i* (A) t^^Vfim (B) ii. (A) / (B) T- 

a^^nsg^tb mm%) fj^m i 0/9 o-S!^9 0/ 

1 Oc^^iGHT-fiEffl^nSo ff$L<f±. ig^tt (fift 
%) *^l^2 0/8 0-*^8 0/2 0cDS5HT$>§o 
{cWSL<{i. )^3 0/7 0-*^7 0/3 OcDiEHT'fc 
§0 (A) . (B) (7D^-&f5inA>OfiSt^?b^^1-€?>i:, 

(A) €.L<{i (B) fiK^i-**34T'^^fflLfc«^i:(ii; 
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t^. ^51/ Hi (A) / (B) T'gb^n?)ig^J:b*/h 

(A) / (B) x-m^in^m^tt^i^t^t^ 

CO 0 1 9] 4i*rt^)8ttjHUv-tLTJl?'J?Lig*fc 

'j3-;l/i!fflfi!tlt a 100/0-40/60 

tim^L<. 1 0 0/0-4 5/5 5*^$P){C»SL 
<. irfJt^tt 1 0 0/0-5 0/5 0;^)W^bi/^o ±12 

onm-'^'v =i-fmm-^W(ommw-i^^^m.ii 3 . 0 

00-1 00.000*^jff$t<, $6{C5, 000-8 

1 .2-^4.0*W$L<. $P)tC*?Jl .5~)^3.5*< 

jiJStiffi^fe I. Hi^^^ ft <k o T± t < ^{fr ?»bV 

t < t c i: {c J: o TSJfUi^^P^^S < t § c 

S5(ai^n*i/>wp^>&^i;^-ri/^o 

[0 0 2 0] *WlfflStC*3lt5fi«ipJ^5i-?a, S¥i^ 
5^-^«t5j;tf^M!(]ei;«. fi«¥15l53-^aA< 12 0.0 
00. 5 2.0 00. 2 2.00 0. 9.2 0 0. 5.0 5 
0. 2.9 50. 1.0 5 0. 5 8 0. 1 6 2(D9a^<D 

4^ u u y^mmmm. t l ry^u/ ^- 5 x- 3 y ^ 

DVh^'*^7f - (GPC) TaysLfc-Kuxf-uy^ 

C*vAK F 8 0 4 L X 2 (Bgifi]«Xia) . R I 

-L-3 3 00 (Bitiiftmi^) ^m. f^mmtLx 



(8) #Pj3 2 0 0 2 - 1 2 6 0 4 3 
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ti ')^hmii&X'ti)V:;fs^i^;im^m'^Lxmm^mic 

7.'7-(y<omiRm icjt:^xmmt^mtimx'$>^rz 

ib. -mmrjimmimmmx$>^ti\ mm^mt^'v 

10 m<Dij)i:i'^:^iyjm^^t^m-^wxii. cpcii^tc 

P C M^fC j; 5a¥l^ii-^g<D!^ 0 . 5 -$5 2 ^CDIBH 
Iff$b<«)|^0.7-^^1 .5<H<D 

[00 2 1] ?L^-^"';a-;l/^a^t*:{i. ?Li?i:yU 

=i-jmi}-^^<Dmfmm7mm'^ mmsB6 1-285 

2 1^) feSi/Hi^^'^i'Fi:^*'j39^F^i0^m 
20 *^e)(Ott<i*ffll/^fcP»Bi^S-& (Encyclopedic Handbook 
of Blomaterials and Bloengineering PartA : Material 
s. Volume 2, Marcel Dekker, Inc. 1995^) XMMX 

ziyhu-}lh' 'J U-X (J. Controlled Re 
lease) . 41 #. 249-257 H. 1996^) 

30 mx^mmmymm-^m. ^mm^ 1-23521 
Wj^m^m) xfmrs.<wB.xt. -^^iz^tMmcm^ 

Wtm (,mXl>i. W094/1 5587 Wik^-^Wd X 

mmxt^o s/c, Pw1^s^^^cD^k¥W^aa^c<fcor* 

^«±. Wimi^~Vy:»- :^yf)\^>^>(U (Boehri 
ngerlngelheim KG) A>e)i1flS5nTl/'>5t>iD^fflt/-'Tfc 

[0 0 2 2] ^!5$^Ji!t^J^*7j<14?ST'fe§fi|aii3@fc#tL 

)i^n§7k*if) . UF7K. R07K. 'i'^>52^7kOc}; 

ii^. ^0. 1 1 0 0 Omg/m 1 , i!?$L 
< {i**H 5 0 0 m g /m 1 (DimrQWim^o $ 

<Timk\^mxi\^xwmt^^ ii^, mco^^. iistjim 

g-*?j3 0 0 0mg/ml. t L < {i*^ 5 m g -i^ 1 
50 0 0 0 m g/m 1 <Dii]gT'l^ii-r5o Wmmh LT 
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S^if{cJ;0S!ji$ti§7i<^^) . UF7K RO7K 10 

^MTismitLxii. mm. :f^vv)i-^-hm 

&L U y h 8 0 , 3}^ U y h 2 0 , Ji< U 
y^i/'^-hzon) , :/;up-.y^5i (R :^;i/ar:.y 

^F6 8 (-|S^:j?<J;t+->X^byy [16 0] .i^'J 
^+i/^aifuy [3 0] yun-;l/) , 20 

{btv5/?S5 0, d^U^t^i/x^l/y^lfbbVi/irte 0 

^) :&^'*^'ffli^€>n§o mv^mtLXit. mm. 

d-x+S/^f-;l/-b;l/P-7.|l. CMC-K. CMC 

-Nail) . d?uex;HfnUK> (PVP) ^if^^ffl 
i/^en^o pHPS§iJi:LTli. CT^tS, ^m. ymit 

thv^L. mm. fim. 7mit7y^~'yi.. mmi- 

CO 0 2 3] ^mM<Dmmmicmi^ibn^i/Mm^mm^ 
mt. mn. McmmM^mm(Dm^^mcm^'ibn so 
•5^§BTfen«"f5fn(7)tcoT-soTfej;<. mm. m 

li. (M^b<i,i. xf-yyux (s u s 3 1 6. 

3 0 411) ) m. :h'^xm. m^m<D>L(Di)'im^^p>n 
tti^x^^o mwmcii. mm. ^mt^m smm--^ 

10. OOOmm. *aE*^iltl5mm~«^)l 0. GO Dm 

m.m-^if^^O. I mm~l|tJ5 0 0mm<Ot£D. $T^L- 40 

®«>f)^l^5mm~$t)7. 0 0 0mm. mt)^¥i} 5 m 
m~*^7. 000mm. j^ij 1 mm~,^ 1 0 0 mm 
(Dt(D. <fcf)j!fSb<ti. ®^;6<i|^j5mm~l^5 0 Om 
m. li*<S^5mm~|^3 0 0 mm. 5 mm~$^ 

1 0 OmmcD^.cD7!)^ffl^^5>n5o l6t*3j;D'i^$(Dl:t 
^tt#{c|l^?n^V^*V 31^. If? UcS^LTSIi^l 
~^2 0. mmi-^^l 0. »$L<«. if? 1 fcJ^fL 

TSi*!j 1 1 0. iffi*?) 1 6 xh^o ^^(omm 

{*> mtf. i^lOml-i^lOO. 000mK»$ 
b<«>$^100ml~|^5, OOOmK mcftft L 50 
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<im3, 0 0 0ml TfeSo iS?«$glE^fflgt§(i. if 

x^^<. myHi^m^tLxii. mm. y-Mt^-^v 

mii, ~yy{ty-i-vymm) . yyiti£~v y'ym 
m. 7\7>y{byptfby • H7'y{hx^uyjta^^<^ 

flg> ^^yym^^m. myyit:ii'^\^yt7^-yua7 
;I/P+i/x^bycD««^i4w1^fli, Eg7'yftx^byi; 

x^uy(D«s^i*m!i^H*^^tfe>n. ^Jb^r-t. 7 
yi\:x.i']yymm m. myyit:^^uymm. H7>y 
ikx^uy^H. ry-yjbx^by^^) 7b^{if^L<. 

7j<14S«T« (^-h) t^yjrtitLXii. ^W'j^^ 

{fi/^*>ft5feiOT'feoTfej;<. m^-^<D mm. m 
c*^if) offi. ^w'ji^(D:f5mcmbxm^mmic 
f^mttitc mm. ^u^hVi. x-K;i/«^if) m 

[0 0 2 4] WTfc. *%B.««0iajiS5:S:M<*WfcUJ^-r 
7k (R ^STK^if) . i';i-y3^«7K'5:^'7b^~fflt.^P>n 

5o ^mxmM.t^^^imm^mmm§S(D[Hm<D-^ 
^tcii-^^xh^ff. mm. mm(D\Hm<Do-^mm(D 

miRt^cttiix^%ti\ mm. am. mmcom-^o) 

^^1/1 000-^4/5. »f t<«!^ 1/500- 

nim^i,<imi / 1 OX&-DX. mo. oimmj.:^ 

±AWjiT'fe5o JaiomWmcli. mo. 0 lmm~*5 
4 00mm. 01^L<liimO. 0 1mm~*^2 00m 
m. J;t)<f?SL<tiiJ^O. 0 1 mm~^3 0mm. 
iC0^L<imO. 1 mm~S^3 0mm. !|#{cffib< 
Itmo. 1 mm~,|^l Omm. atff*L<{i*^l mm 

T'fe^o ^sti h u-ic7}<^'^€. mnm- s o°c~i^ 
o°c. tff^L<um-5 0'c~'moxximt^o 
[0 0 2 5] iim^mm^^^ic^m^mf^m:rzm. 
m^m'\^^^7mmm^m^^ici^m^. mm^^^ 
c tic^om^m'^^^7mii&(Dmmm^mm-&^o 
m^^^^7i^iim(Dmmii. mt%,n?§<D±tt. 
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(0'i^t(Dmi/l 0 0 0-*^ 4/5. tfftL<l,mi/ 
5 00~i!>Jl/5. <fcOjff$L<fi^ 1/1 0 0~*^1 

/lo, mcifftL<imi/i oT^^o mm 

1 0 Om 1 {C^fLT, t^^i®tl#^7}<14rSOS«^-^ 

0. lml~J^99. 9m K L<ti)^ 1 m I 

9 0mK ;JP.fi:j(?$L<«*rJlnil~i^4 0inl i;-r 

SdirtT't^o ^e.{C. 7K)iA^"gt§cDIIA^P,^l mm 
<75tf^. SI2jl^^3^W7Ktt?S^O?t|g«^|^ 1-10^. 

t§i:LT. SIA<*^5mm~*^l7. 0 0 0mm. Jffij&^^^S 
mm~$^7, 0 0 0mm. 1 mm~ 1 0 0mm 

?j<S©iP${i®S*^JO. 0 1mm 
~!^3 0 mm. «=SL<«*«J0. lmm~1^30mm. 
ckO»SL<{i*^0. 1 mm~l 0mm. !tt{ci!f$L< 

}S^«{±. m^ii. l&m(D^mi)^lbm l mm-IS^Z Om 
m. »SL<ti!^2mm~i^l 0mm. itftb<ltm4 

mm tt?>o w.^m^^^7mmcommm^i. T^itm- 
i o°c-m2ov. !fftL<imo°C'-5'CicniWLr 20 

fev^fcMK<ife^W7j<1tjS*J(KMO±t5^ab/-ct^. a 
m^-8 ot:~*«joT, »SL<«:^-5o^~3^ot: 

[0 0 2 6] *I8B^©^ 1 (Drnm^cU-oT. TKSTb^'gP^ 
^l^mmtcm^t^ c tc J; 0 . *»^M^jSl!!3#W7K 

fc. |a]1itc*S±{i:/W7°^*ffiHL. oi/^T'MI£jSIJ!i 
(c. 0 5*5cl;t;il6{i:^s-rJ;9(c. i$ig|gjSffl§g§tOrt 

as. S8i©ffi« (?$is«gffltogDa) tc^-r 
57KsoiiisttiE«*<i^o. 0 1 °m±. iffiiL<im 

0. 2%Ji^±. ?P)(CWSL<{±^0. 5%iil±trj:^ 
l55$g^1^!I$W7k1ti^<7)2ii^S® 2 ^^{tSi-r -So 

CO 0 2 7] s 1 (D^Hi^c^3l^T. ifi^^iit±gi*i.^fti 

ff. «$gJS^*i^W7K14?8[*^iS?S©^^. MET. 
Jtffl^fgOSia (MM) m'ClU.± (»*L<{i. Ot 50 
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~601C. <i;'3»$L<{i. 20''C~50''C. ^^{Ci!? 
S L < ti. 4 0 °C~ 5 0 1) . ^6J^^tl^*7|<ttfgAl@ 

OX\>JL± (»it<{i. Or~60^. ^K)mL< 
«. 2 0°C~5 0°C. $e){cWSL<{i. 3 5-0-45 
°C) T'}ii|gl2iSSS§F*9«*.^S7]<^cD#S%^7$-li:'5, 
mWfcti. 7j<m}iO^^. MET. mU^OXl:A± 
(Wfb<ti:. 0°C~6 0i:. i;0^!ffL<«. 2 0t: 
-5 0V. $e){c(!?^L<{i. 4 0°C~5 0*C) T\ 1 
~50^P^ (»SL<{il~3 0^F^. $6{c«=St< 

a 5-1 5^F^) , mmmom-^. met. «iis%o^ 

1-X± (»$L<{i. 0°C~60°C. ct;^?fiFSL<ti. 2 
Ot-SOt. $e>ti:ilf$b<{i. 35°C~45''C) 
T% 1~5 0^P^ ({ff$L<ttl~3 0^F^. $etC» 

$ L < « 5 ~ 1 5 mw }ti^^lt^^rt<o?Ki^7K 

[0 0 2 8] *|gB^©^2cDSI1«{C*3V>Tti. *»±tc 
ISIg^!|^^W7j<14?«^5^ft LTK7k14?g(D!^!^g^JB^ 

#*l9]M«tcif^|£iifflS§§©S)t%0°Cl-X±tcU. 

3i4'/f)>?.o°cj-xTfcTtf§fijg$w%tf9. am. m 

i: c 5 0 tJ-XTtcSif^Tlf ctf)m^L^\ m 

xis. MET. if^?s<^ffl#f§(DSiS mm) 

7i<5i-^¥1?JWtC5~4 0^. »SL<(i5~3 0°C. $ 
6(c»Sb<{i 1 0~2 0°Ci:L. C«gJt^5~10 
^r^. »SL<{i5~8^F^. $P)tc(i?$L<ti6~8 
^F^««fUfcf^. 0°CtiT{cTtf. Jii^lE^gfgrtcOJk 
«g7j<5i-©^$;&^7^-i±S, 

[0 0 2 9] *B^iffl*fc*5i,>T. m.^nimm^m<Dum 
[0 0 3 0] mymmmmm-^nrmm^i^mmm^ 

^ffl L. ±iai:|5|li{c bT*l5l2^tl^W7)<ttfg^ma^ 
l/\ ^t§CDnffit}87j<14aWT'^S^ffl$nTi^Tt 

i%i#*f7Kttf^ *^g^-r § a55i-±T «^"}S7j<tts*^ T'Mffl $ n 
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[003 1] :^^m<ommmtt. ^m^^mm^^L 
(1) mm^^f^^M'pMcm^h\y-icimLrj:\,^<D 

(3) x^iy-j^~:^mKLrcWim>)miwi^mrj:rc 

(5) ^?>(c. ±IB©J:t3»$bi/>i^)S|g^;^?i;&Jiffl 
■r5Ci:fcJ;t). J:?3il5itZ»T'-^©aHOMC*^|5i 

(6) )i(.i^7k^(D^mmic^\^:i,m^^-^(omti. m 20 
[0 0 3 2] ^mnommmm^'x. w^m^-^^yk 

^mm^^mLtcik. iB^Xhtili. ME 

14S!^fiJ*©7K5^*5 J; o T J: t,^. 

d <D«^, t < 1 0 2 0 "CCD^iSjiie 

te^Sjgl-X±'t'S^^**^Xf5^?gjt J; D 2 0 "CiSv^gJg 
^X|s^SjgJ;t) 1 0°Ciiil^?gglEHT'*aiat§o AP® 

1 2 OB$P^*W$Ll/\ $^4 8^F^~$tl9 6!^F^ 40 

moitftn^^mm'itLx. f^mi. mum. mmm. 

um'pxi]am^mt^:^mm^ li\ 
[0 0 3 3] ±ti(Dji:o{cLxm^n^'i^iii\tmm(om 
m^m&ii. tcD^^h^^^Hicn^mn'^nt Lxm 
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ni mmm<Dmmm) ts.EtLxn^-t^ct 

nib^'Tfrnm m. V-<-y (Iween) 8 0, HCO- 
6 OlIcOWffiffittSiK t:7;l/pyK-thU'>A, 

tVk\t.'j^w.\.xwmmnh x.x-m.^cmxt^mk 

H-efen(^ck<. Wm.'f^hX.xmQ.x- 
3 0 0 ;iin(7)$gH*W5)n§c, »^ L< (i. 1 ~ 1 

(i. *^2~ 1 0 0 /tm cDSi5H<?5¥iS)S?@Tfe^o 'mi 

'^mm^mmmwn -r § tc . iyji^i:s^«ftB(c -r ^ 
loxk. iiy^m.xwmt^ii'-(k. mmn^mut^-ntk 

[0 0 3 4] ±xmmmm[t. {m^x&^nx. ^ 

t^o '^.m^mm<D^^i^^tLX(Dn^mit. ±mx 
h^^mmii^-f^vcommt^m. mm. ^agtt-? 
•:r=^mmmm.mm. ^mmm. nmm. m^y^m 
rj:Eic^-Dxm^m^ji^ti\ ^astt-?^^ K(ow^« 
T'fentf cfei\ ±mx&^^mm^^y^ v<o i msfc 
t)tos-^«i:LTti. '^.iikn.mww I V mm 

T) a/cD^iJO . 0 0 1 Dig- 1 0 Oag/kgWS.O^mt)-' 

^m^m^ctf)^x^^o ^^im^L<imo.oo 

5ing~5 Oing/kgi*MO$EH*^e>. fttcjif S L < 
0 . 0 1 mg- 1 Omg/kgii:m(Dt^mi}^^mtMSC ttl^ 
T'tSo ck»3S*W{C(i. ±fB©-^S [I a] Tgb 
fEtl^lH-RHTy^'d-T.htrc^i-^^ (I b] 
T'^t)^n5 LH-RH7rf::iX K 

mm, 9mm, mimmm, i^Mitmrnm^m. 'mm 
mm. 'bffj^&. ?LBS3£. ^mmmm. m^m 

^0 . m.n^ m. mmmnm , %mio^m\M<^ 
wmmm. (s^wmm^^^ts^ , mm%<n>m. 
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L/cT«M^{CcfcSA I Ds, ^^mm^<oikm<D 

nu m mmMi^u (pms) (D&i(Kmm<Drcib<D 
mm wn^m d vf) mm^i^tLx. mc. m^i 

A 1 A^/c fJj^O . 0 0 1 mg-Jl^ 1 Oing/kg{*:at7)SBH 
0 0 5ing~i^ 5nig/kgi*tt©li5H*^e.)g:tM^C i^A^T' 

0 L < ti, 0 . 0 0 5 mg- 5 0 ing/kgi*S©IBH 

1 nig~3 OiBg/kg«c«OlBH*^P)jiS:S^c: ilA^T'^ 

So s#iHi?g({±> lijap^tc 1 0, 1 irmn 1 EI. 
ktm^m^ 1 ±^T'fe§^ajsi4^y^ Ftoa^ 20 

[0 03 5] 
##<5iJl 

^»ttMC (ly^n^i) SfS?^(r)iiiy 

•{fy=f-yZ. 3 g. S^^Ua-l/DUUyi 4. 9g 30 

T> P L G A tPlglB) (?L^/^"'J 7 5/2 

5 , M*¥l^^?a : 1 0 5 0 0] ©i/'^P 

O^^ymms 1 9g OT, PLGA 1 1 9g) 
APU 5::: = :^^t-T'2^r^^iS^?L^^: : 1 0 0 

OOrpm) LtCo Ctl^. flsbiSmLXiSi^^rzO . 1 
U If ^-;l/7;l/3-;l/ (P V A) 7mm 2 5 L tciip 
K.TSt/IWbL/'Co i:ow/0/wxv;l/i/3y;&g< 

fe. p V A b rci^s 'pm<Dms7k tt^icsoii 

m<DmX'1^^W^LrCo Ctlici 8. 4 g(DD--ry~ 
CO 0 3 6] ##P2 
Wi?<J:i-yPb'Jy 1 4. 9g*, ^S7K15. Og 50 
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m ' ^"'j ^t-iim^m-^w (ur. p l c a tmi) 

i^i^^M ■ 1 0 5 0 0] (Oi^^uayi^ymms 2 2 g 
(F^. PLC A 1 2 2 g) ^iiADL. =-54^-9--T' 

z^mmmiit ■■ i o o o o r pm) tz-co c 
n^, ^i6?gfi?LT*3v>/co. 1 %4?'J^f--'^7;^n- 
;^ (P VA) 7l<r§?^2 5 HOjU^xmrniitLTzo CO 

w/o/wxv;i/i/3 y^g<Mif L*A^'e.i^3^ra(j 
^mMx'mL. mm(Dm^. pvA^i^^tm 

'>«O^S7j<i: i: t (c 9 0 /i m<DmxM^mm Ltco c 
n{ci8. 4 g<DD-v>- h-;l';&)!jpA^IBL. MC 

(ommmtLrco 7.^~Mcf^^cx. ^i^n<oi^mm^ 
[0 0 3 7] pmu 

msLiSLu c ( 3 ^ mmm) mmm<Dmm 

mmVa.--fu\yVyi 0. 8g^. ^®7Kl2. 5g 

mm-BW (i-xT. p L A mm mm^mi^'¥-m ■■ i 

6 0 00) (Di/^nD^^r>}§?^2 5 6 g (F^. PLA 

9 6g)^mau i-^^-^-xsi^mmmiit 

(mi^ •■ 1 0 0 0 0 r pm) L/Co Wil§m 
LXiSl^tzO. 1 %.i<'J ex-;l/7;l/r]-;U (PVA) 

7l<^?^2 5 HCha^XmrniitLfco CCDW/O/WX 

3 y^u <mnLrj:f)^^m3 mmis. ^jumm t 

fco ^e>n/'cMC^7 5 /im©|$%iiLTffll.>ifi?^^ 

7j<i:i:feti:9 0/imco6ST-Mi^i$jiL/'Co cnici 4. 
4 g©D-v>xh-;l/;&Jp^jg^it, MC(7)!i^^i; 

i.o 

[0 0 3 8] #^i^ij4 

MC c/^-tJp") si?ift(Diiiy 

5/2 5 (^;U%) , M«¥1^^''^S : 1 0 5 0 0) 1 
2 0g%, 'y^aa^i^yzoo glcmmbko ccD'm 

w^§mLxt3\.^rco. i %#'jtrx-;b7;i/3 
-}i (PVA) 7mm2 5 ncjia^xmtLfco coo 
/wxv;i/$/ 3 <mwLrjiti^ibm3 m?m Emm 

mLtzo t#e>nfcMC^7 5 //mOlS^iiUTHBl^ia? 

7l<T'a}*L, PVA^I^SL/ct^, '>«©lS7Ki:i:t 
fC9 0 /zmO|$T'Sie@eiiLfco d nfC 1 6 gOD-V 
>xl>-;l.;&APK.rg^L, MCOmmmtLfzo xy- 

[0 0 3 9] ##fiaj5 
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Ca«¥l^^?« : 1 7 0 0 0~3 0 0 0 0] . 3-b 

y^fgZeS. 8g (rt. PLA 96. 3g, 3-b 
KP^^i^ 2-:^7hxK 3. 7 g. x^f/-;I/ 6. 

8g) ^^]!raL. T'jtJf^^b (latesc 1 

0 0 00 rpm) L/co Ctl^. ^i6^)gLT*5V^/c 
0. 1 %#'J er:-;l/7;br3-;l/ (PVA) ym^Z 5 
Licm^TnxJflitLrzo CC0W/0/Wxt;U>'3>' 10 

MC^7 5/im©®%)iLTffll/^*5?^l^iLfctt. ii 
0 /xmCOilT-SS^jgLfco uniClS. 8g(DD-V 

[0 0 4 0] ['s^Komm 
nmm 1 A 

SiSl^ltfflhU- (112 7 Omm. lil 7 Omm, ^$ 20 
m tc. »K^ffli/^T^46l^2mmJ?CD?K»^l^-4 

5mm) (Diyv =iydL.^em^mrsmicmmL. ^tc 
ic^tbm 3 "ctc^^ai LTt5i^fc±ia#,TOj 4 -etf/cM c 

®ffi^g2 0 0mL*?^*nL/co MC!Sffl?g^i^- 4 Ot 

n^m^-^-^ au-mmicm^m^n(Dmmmit 30 
2. 6%) . &rfic7jktmm^mmmMmmmy^-$'-y 

-4 0^*^P)4 0^ST-4I^P^T'#tg 

4 ox:t' 1 of^mun 

4 or*^p>5 iTST'O. s^pa-ems 

5 1 °CT4 smrmn 

$SLfc (!if5|?}i2 4. 7 5^P^. *Sl 4. 5^P^) o 

cn\z^<o. m^^mz^t^B'^^bn (4?fi5B) 

A^p.4S (31640) (c5S*ST'tfco ji^p;&^ 

coo 4 1] mmmzA 

m^m^mhl^- mz 7 Omm. mi 7 Omm. MtE 
4 0mm. li|iJE{cJilgy-+*mt)mi:-r/ci6tD|ISf4 

f^) {c, ms7k^m^^-t:f'i!bmzmmm<D^m^m- 4 so 



fttr^a 2002-1 26043 
24 

^l^iifflM/-±tc. ia2(C:rs-rui<. 0 15 (gl 
5 mm) tO'>U3>:JA4^4il^?ira|!HfCiaiU 

{C^ a6l^ 3 r tC?^in b T fcl >fc±f B#Bg(?iJ 4 T''f#/c M C 

mmmz 0 0 ml ^maLfco ucmmm^m-A o°c 

1 . 8 %) . kiTicn'^tm^^^i^mmumum^^^-y 

mu-^xmi^^i^^'ii-Drzo 

- 4 ovfi^ib 4 ox:^x imax'^u 

4 OtTM O^P^^^ 

4 O'CTb^&S 1 t$T?0. S^P^T-^S 

5 1°CT'4 8SfP^{S}$ 

■ommoT-fx^^-ymf^^mntittt^. ^m7\<i& 
(ommmrs^mi o^p^^^strc m^mz 4. i sm 
m. 4. 5^p^) o cntcj;^), i^f^^mic^t 
^Bm^sB (41650) *^^40 (3?e4B) icmm 

X^fco 

[0 0 4 2] mmm3B 

mi^^mmhly- mz 7 Omm. ^1 7 Omm, MiE 

4 0mm. immic-^^^-^^mK)mttrci!b(omm 
H) fc. mwy\<^m^'X'f'isbmzmmm<D^m^m- 4 
o°cxm^-$-ii:rco !i<Di:^viy-mmici,^m^m 

f^-^-^Tc (T-fx^-Y-y^") o ykm^nMLxrs^m 

m^i^mhly-±ic. m3iC7r^tC't< (p 19 (gl 9 
mm) (D7U:fl^^mtm^atL (hU-®«tCji^ 

t^mnnomsmito. 7%) . ^mc^fibmsxic 

}^*PLT*5l/^fcM C*©?gfflrg 2 0 0 m L ^'mabfc. 

Mcmmm^^-4o°cxi-i^mi^i-^m. mcTr.t 

- 4 0 "CA^ 4 0 *C $ T- 4 ^KT'^S 

4 o-cT' 1 ommun 

4 0'C*^6 5 irST'O. 5^HT'ma 

5 rcT-4 8mmun 

(Dnmm^^^i om^m^Ltz m.^'^z 4. 1 5^ 
p^. *?i 1 4. 5^p^) o iintcj;'?. 'mmmstrnt 

^BWt^B (4^650) A^640 (3ra40) (cSiS 
[0 0 4 3] IIS!fifi?ij4 A 

mmuz (.iTnmm\) mim^omm 

W^nimW- (Jffi2 7 Omm, :^l 7 0mm. 
4 0mm. 1 iJffi{Cf^|£'ir-4^:?r)tf3iSi:-r/c4bcD|tif4 
#) {c. ^g7k^fflt/>TT'i6ii^2mmiptD7kS^.^-4 
O^T-J^^^-^+fCo CCDi:$hU-|^ffli|i|{Ct^Ka^ff^ 
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^^<sfflhu-±fc, m4ic^stc't<. 0 19 mi 

9 mm) (D/W:/2*^Bt. il^PilL ( h 
fcW-ri.jiMP(D^®«l:b 1 . 4%) . ^Cic^ibms 
^fC?^aibTt3V>fc±IB#Sgfiaj 1 Tt#fcMC<gSiJS2 0 

-40t:*^^40°C$T-4 ^P^T'#© 

4 O'CT? 1 o^r^ffi^ 

4 0 °C*^ e> 5 1 °C S T- 0 . 5 NfP^T'^S 10 

5 l'C-e4 S^F^^jf 

(ommsm i o^p^misgt/c: (t^^^z 4. 75^ 
rs. *ffii 4. 5B$F^) o cntcio, i«$s$gjstcs-r 

?.Ha^5a (4ta50) *^P.4B (3^640) icMM 
[0 0 4 4] SIS!S«?>J5A 

'mm^i^m\'U~ mz 7 0 mm. mn 0 mm. m-^ 20 
it) ic. mwk^mi^x'f'^mzmmmoTkm^^-A 

^WmY\^~h\rL. 04{c^-ri:ri:< 0 i 9®/^^ 

ffi^tbl. 4%) , *i:tc^i6^3iCic?^^LTti(/^fc 
±1 a#MM 3 T?t#fc M C ® 2 0 0 m L ^}^*q L fco 

- 4 0 IC*^ P) 4 0 "C S T' 4 NfP^m® 
4 O^TM O^F^ffi^ 

4 O'C^^e 5 1 "CtT'O. S^F^T'^S 

5 1 "CTM S^F^^lt 

*^F^^^ 1 0^F^5SiliLfc (!i¥5l5^fe2 4. 7 5^F^. 

4. 5^ffl) o ctifccfct), jSigKiiifcs-rsB 

Kl^rSB (4fa5B) *^e)4B (3?a4B) t^JiT'^ 40 

/Co 

[0 0 4 5] *Sfifi?ij6A 

^S(ttMc (e^^siy^j) mim^<m^ 

(if 2 7 Omm, ^1 7 0mm, 
4 0mm, HIM{cjg$^';r-+;S:mt)Si:-r/c46(Dmf4 
M) tc, ^e7)<^fflU>T5^46S^j2mmJP©JKH*i|^?-4 
OtT'Jg^^^So i:<Di:t hU-i^{|Jiltcfe7K«^fl5 

ISf^jSlffl M/-±fc, 01 fc^-rcri:<, 0 1 5tDv/>J 
n>rrA1i6<@%l?F^B|{CBBHL, ^Cl{i:^46j|(«j3t:tC 50 
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i^a]LTfct/^fc±tS#Bafifij5Tlf/cMC!ifflf^2 0 0m 
L^)^/)PT5o MC®ffl?S>&*iJ-4 0°CT+»if*g^^i: 

(M^-Si«{c5^fr5jiMPOi^®«J:b2. 6%) . J-X 

- 4 0 'C*^C) 4 0 TM nf^X'W^ 
4 0°CT' 1 O^F^^it 

4 0°C*^P) 5 1 "CSTO. S^F^T'^M 

5 1°CT'4 8^F^«Jt 

ii^$E^}£i;i:b'^> *l^7K^(D#II^F^^^Ii-et5o 

[0 0 4 6] wm\i k 

•tr'5f-yi8. 8 g, gt^Ua--/PUUy 1 1 9. 1 
g*, m@7j<l 2 0. 0 g(C/lPSL^*<?)S)8-r^o C 

[?L^/^"U3-;b^= 7 5/2 5 (^;U%) . a«¥ 
: 1 0 5 0 0] (Di^^ua^^ymmz 556 
g (F»9, PLGA 9 5 6 g) ^WibaL. 
T'ji^f?Ub (iHlfg^ :5000~6 000rpm)-r 
So Cin^, ^A6^§(SLT*3t^/c0. 1 ti"--;l/ 
7;l/3-;l/ (PVA) 7j<mfS2 0 0 L{C)!)PK.TSy?Lfb 

t^o cn^mw7Kx'mL. mmo:>mv!ii. pva^i^ 
£ L fcfs, '>a<D^®7j< t fc 9 0 /I momxm^m 

ji'r?)o iintc 1 7 4. 2 g©D-v>- h— ;l/;S:ip^ 

7 0mm, ^4 5 0 mm, }^$4 5mm) (C, ^S7j<^ 

fflt,^T^J6^2 mmlpcD>J<«^^- 4 O'CT-ffM^-ii 
5o C(Di:*M^-i^iiJiltcfeJKa^ffM$iiS (7i' 

±{i:, BI4{c^-rui:<, 0 1 9©7W:/2*^gtjl 
^□iiL (HU-ffi«(cM-r5ji^P©|^Mtki . 4 
%) , ^C{c^i6ii(\j3r{c?^inLT*5l/>/c±ieTli;cM 
CS5?if^5 0 0mL (hb-H^ja^cf3) ^^APfSo 

MCM«^*^-4 O-CT'+^j-iflS^^i-rcfg, WT(C:r> 

- 4 0 ic*^ ?) 4 0 °c t 4 mmx^u 
4 ccT' 1 omrsun 

4 0°C*>6 5 1 tST'O. 5^F^T'»ra 

5 1 1CT4 ammun 
[0 0 4 7] mmmsk 
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mmv 3.-fu\yvy8 6. 7g^. ^®7i<ioog«c 
M^w mm¥t^^i-m •. i e o o o] (Oi^i^uu:^^ 

y^?i2 0 4 5 g (F^. P L A 7 6 5 g) >&?^SpL. 
^-^+-9--T'^}f?Lil: (Iel^li( :500 0-6000 
rpm) -rSo cn*, il^«<>^)SLTi31/''^cO. 1 
U if^-;l'7;l/r3-;i/ (PVA) 7l<?g^2 0 0 Lfcin;^ 
TSt;?Ub-r^o i:(DW/0/Wx-7;bv'3y;&g<M 
ft!LJ5:*^P.iSi^3^F^IJm^li-r§o f#P)n/cMC;&7 10 

P VA^^SL/itt. '>«<D»)<i:i:fctc9 0/im<D 
l$T*SS;t$ji'r5o dtlfc 1 3 0 g©D-vy- ;I/ 

mz 7 Omm. 1I|4 50mm, MS 4 5mm) tc, ^ 
®7j<*fflt,>T^i6^2 mmlPCD^KS**^- 4 0 °CT'}^^ 

Bta^piib (M^-®a{c5*-r5ii^p(Dj^ffii«i:k 

1. 4%) . ^Cfc^i6|^3''CtC?^aiLT*5V-'fc±l5t? 
^ifcMCS?gfS5 0 OmL ( h U- 1 «lSfc ) ^i^iP 
■r§o MC,@fi?i^*5-4 0°CT-+^^i$iSig$-tifdi, J-X 

- 4 0 e> 4 0 ^ $ T 4 I^F^T-^S 

4ot:T'i o^ra^^ 

4 0 °CA^ P> 5 1 "CS 0 . 5 ^ST'#S 

5 l^TM S^P^fSJt 30 

[0 0 4 8] mmmQk 

WfMVji-'fttUVyi 9 2 g^. mWkl 8 4 g{cto 
^i* M«¥1^5i'?« : 17000-3 000 0] . 3 
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^^y?Sfg2 1 5 0 g (f^, PLA 7 7 0. 1 g, 
3-kFa+v/ 2— f7hx^ 29. 9g, x^y- 
;!/ 5 4 g) ^miiQU 5x^+-9— T'MfiJlLfk-r^o 
c:n^> ^i6rt<SLT*3i/>fc0. 1 i:f--;i/7/l/ 
:3-;b (PVA) 7l<rg?S2 5 L(C)!jp^TSt;?Ut:-r§o 
c ©W/0/Wxv;l/i/ 3 < t 5.1^ 3 

fmEM^mt^o m^ntcMc^i 5 /imcogi^iib 

iin^^@7KT'gt^L, PVA^ItiL/c 

'>SO^@7i<i; i: fete 9 0 fi mtD|$T'@SI$jl-r 
§0 cntc 1 2 6 gcDD--T>- h-fi^iia^mML. 

MC(Dmmmtt^o mi^^mmhu- mziom 

m, ^4 5 0mm. gii?4 5mm) {c, s^@7j<^fflV>T 

i^i6*>)2mmlP©7ka^iltl-4 0°CT'JBJ3Sc$-tt?>„ HO 

4^c?^■rcri:<, 0 1 9<D^w/2^^m^m^atL 

( h Ix-ffiatc^t ^ffiMPcD^^Mil: 1 . 4 %) . ^ 
5 0 0mL (Mx-ltjf^fcO) ^j^AorSo MC^M 

- 4 0 °c*^ 6 4 0 "c $ f 4 msvmu 
4 O'er- 1 ommun 

4 o'c*^?. 5 1 °csT'0. smmxmWi 

5 i"x:t'4 smrmm 

-DU^(D74x^^:^ymf^^mmtit^. )^7k^ 

[0 0 4 9] mmmi OA 

0 . 1 %i:i±X'hrnmmm 4 - e i: mm(Df&^tm 

[0 0 5 0] 

[«i] 
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h u - 




m 












{BIS(mm} 


1 


8 


8 


2 


0. 1 


0. 


0 3 


2 


8 


8 


1 0 


0. 4 


0. 


I 


3 


8 


3 0 


2 


0, 2 


0. 


1 


4 


8 


30 


1 0 


0. 4 


0. 


I 


5 


3 0 


8 


5 


0. 4 


0. 


I 


6 


30 


8 


2 0 


1 


0. 


2 


7 


3 0 


3 0 


5 


0. 4 


0. 


I 


8 


3 0 


3 0 


2 0 


1 


0. 


2 


9 


4 5 0 


3 0 


5 


0. 4 


0. 


I 


1 0 


4 5 0 


30 


2 0 


1 


0. 


2 


1 1 


4 5 0 


30 


6 0 


2 


0. 


5 


1 2 


4 5 0 


2 70 


4 5 


2 


0. 


5 


1 3 


4 5 0 


2 7 0 


2 0 


1 


0. 


2 


1 4 


4 5 0 


2 7 0 


6 0 


3 


1 




1 5 


4 5 0 


2000 


2 0 


2 


0. 


5 


1 e 


4 5 0 


2000 


4 5 


1 


0. 


2 


1 7 


4 5 0 


2000 


6 0 


3 


1 




1 8 


2 0 0 0 


2 0 0 0 


6 0 


3 


1 




1 9 


2 0 0 0 


2 0 0 0 


10 0 


1 0 


1 0 




2 0 


2 0 0 0 


7 0 0 0 


6 0 


3 


1 




2 1 


2 000 


7000 


10 0 


1 0 


1 0 




2 2 


7 000 


2000 


6 0 


3 


1 




2 3 


7 000 


2 000 


10 0 


1 0 


1 0 




2 4 


7 0 0 0 


7 0 0 0 


6 0 


3 


1 




2 5 


7 0 0 0 


7 0 0 0 


10 0 


3 0 


3 0 





[00 5 1] mmm \ i a 

imc. S©/h$v>S3iai54'^/Wy2 2*^ ^J^(^. 7 

So ^^fUzrz \^:^xjm^^^fUfzz<omn.. 

hU-Sffl lfeJ:tf^Sia55®Wc«ioT»<«3 50 



[0 0 5 2] mmmi 2 a 

4 A~6 Ai:Isl1i<D|g^*^t#P,nSo 

-4 0*CA^P) 5 OlCf T-4. 5^mX^U 

5 0°CT'5 8^Fa{Si$ 

[0 0 5 3] *SgPl 3 A 

V h -;!/ 3 3 g ^.S7k 2 0 0 m L (cAaS U*7b< 
emfiPb/co ^iiSK^^fflhU- (*llf2 7 0mm, «1 7 

0mm. )5i24 0mm. \ mmic^m'T-^^m^^mt 

tfzibmnm tc, ^@7j<;&ffll^r^to*^2mmB®* 

m^^-4o°cxmi^^-^rzo c(Di:t hu-(^ijg(c 
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2 0 0 m L ^^)!jpb/c:„ 1^- 4 0 "C-e+^j-iSSS^-y: 

-4 01C*^?>5 liC^TM^F^mS 
5 ltT'2 4^F^«it 

b/Co 10 

[0 0 5 4] mmm \ 4 a 

rjiti^^mmLrco w.mnmhiy- mziomm. m 

4 5 0mm, $ 4 5mm) {c, ^@7K^fflV^Ti^i6l^ 

V h -;l/7)<Sjg 5 0 0 m L ^^Jn Lfco 4 0 20 

- 4 O'C-h^ib 5 1 °ctT-4^p^-e#s 

5 ivx2 4mm^ 

[0 0 5 5] mmmi 5 A 

ifSS^iifflM^- (iSffi aj2 7 0mm. ^4 5 Om 30 

1^)5 t:tc?^in LT*3i,>;c:±iB##«sj 1 xmrcMcmmm 

i^5 0 0mL (Mx-l«J^fct}) ^j^jfjp-rSo MCS5 

5 0 4 0 rT'+^^itHS^-^fct^. U^TfC 40 

- 4 0 4 0 r S T' 4 ^F^T^a 

4 o°cT'i o^p^^s^# 

4 0 °C 5) 5 1 °C S T- 0 . 5 ^f^T'SS 

5 11CTM 8(^^«^ 

-'WT'^K'J^t, hL'-^ffilt^.CilT', 4 2 5/im 
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[0 0 5 6] ^SS<?iil 6 A 
m^^m^hU- M IKf2 7 Omm, 1i4 5 Om 

2 0©/W:/2^^Ht (ia4#ra) , ^cfc^46 
5 X.\znn LTt30^fc±|g##«?IJ 3 T'tffcM C^fSiS 
S^5 0 0mL (M/-m^fcf?) ^j^/rafSo MC® 

jSfg^- 5 o-c— 4 0°C-e+^^SS$^fctg. iXTtC 

-40T*^e)401CST'4^^T'#S 

4 0'cx\ omrsun 
4o°c*^e>5 rcsT-o. smsx^u 

5 i^TM smrsun 

^Wf^m^m^. hly--^mi'f^!ltX\ 4 2 5 fim 

[0 0 5 7] m^mi 7 A 

iilS^^^ffl h ]y- M Iffi2 7 0 mm, ^4 5 0 m 

m. giE$3 2mm, mmicm^^-^^momttrzib 

mm) CtlC^y). *>)2mmJp<D7Ka%ffM$-tt§o c 

-y^) o imn:Bi^\.xrs.^w^mm.mY\y~i.\^. 

m 5 ^{C^^in LT*5V^/c±ie#^«?iJ 5 Tl#^cM C!gfS?S 
^5 0 0mL (M^-l«?^fcO) ^mUOt^o MCWi 
mm^- 5 or 4 0°CT-f-^3^i^^$-tt/cfgs J-:(T{C 

^-y) icu^xmm^m'iTOo 

-4 0t:*^&4 O'CSTM^^T'SS 

4 o^cT' 1 omrsun 

4 0"'CA^6 5 1 °C$T'0. 5^P^-e#S 

5 1 "CTM S^P^^Jf 

/U7°%8Jf)l^t, hU-^ffitt?.i:i:T\ 4 2 5 /xm 
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CO 0 5 8] HSg^iJl 8 A 

^jKitMc ( 1 ^mm • -if^f->7 •;-) mmm^<o 

m^^^mmhly- iim mziOmm. «|4 SOm 

5 Ttcj^ai LT*3t^/c±iB##M 2 T'^fcM c mmm 

mm^- 5 0 — 4 0 r T'+^}iiig$ -li-fcm. i-XT{c 

- 4 0 "C*^ F. 4 0 r S T' 4 l$r^T'#S 

4 0°CT'l 0^F^«# 20 
4 0°C3!)>6) 5 1 iCST'O. S^F^T'^g 

5 1 tTM smrsun 
[0 0 5 9] [mzo^mwi 

1 B 30 

WBnmmhU- (aj2 7 0mm. mi YOmm, BfE 

4 0mm. l{IM{C«l?:y-4^^?tt)Si:-rfci6cD<iS*4 

*5i^/'c±ia#H^CT 1 T'fifcM c mmm 2 O O m l ^ 
um^i^-y^c^-DX. nMf^^i^^n^Tzo 40 

- 4 O'C*^?. 1 5 °CST' 1 ^F^T'^iS 

1 5°cx'7mrsun 

1 5 "0*^6-2 TST'O. S^F^T'^S 

-2rT'i omrsun 

- 2 "CA^P) 5 1 tST' 1 ^P^T'^S 

5 1 "0X4 8^F^^ 
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^5 0 (4je5 0) *^e.4B (3?e4B) fC^SST't 

CO 0 6 0] ^mmz B 

S^IEiSfflhlx- mz 7 Omm, ^1 7 0mm. 'Mt 

4 0mm, immim^'r~^^m*)mttrcisb(Dmm 

W ^@7K^fflV^T^46*>3 2mm/i(D*S^^-4 

o'cxnM-^^fco !:.<Dt^h u-mmic>LMmm^ 

toi^rdmpmmzxmrcMcmmmz o omL%. 7k 
m^mmbxisi:s>i^m^^mhu-±.icmitau m-4 

mm^'^^-yicu-DX. im^m^r^rco 
- 4 ovt^ib \ 5v^x 1 mrsxmm 

1 5^T'7^F^^^ 

1 5°CA>F)-2t:ST'0. S^F^mS 
-2°CTM O^F^^Jt 

- 2 1C*^P) 5 1 °CST 1 ^F^-e^ffi 

5 1 °CT4 SBtF^fSJt 

mmm^msmrmmLtz mMmz4. ismrs. * 
rii 9. smm) o cnfccf?. ^f^fcg-r^sis^s 
B (4rS5B) *^e.4B (3ta4B) icmmxtfco 
[0 0 6 1] mmmsB 

HM^^i^mhU- mz 7 Omm. m \ 7 Omm. Mi 

4 0 mm. 1 mmiz'^^'r-^^momttrci6(Dmm 

m fC. ^e7)<%fflV^T^46)^2mmPcD7kS^iSitl-4 

fiSc^-t^-fc (.7^X^-f~y'>l o 'fl6m3°CiCi%WLX 
*5(/^fc±8B#B8etJ 3 X-mtcM C Kfflflg 2 0 0 m L * 

m^nMLxrji^mm^mmhiy~±ic'maL. m-4 

-4 0°C*^e)l 5°C*T'mF^T*S® 

1 5°cx7mrmn 

1 5''C*>P)-2°CST'0. 5^F^T-P$S 

-21CT- 1 omraun 

- 2°cA^e) 5 1 ic$T' 1 ^mx^m 
5\°cx4 smmuw 

•D'il^PikOT-CX'y-f-y'irmm.f^tit^. ^7K^<om 

mms^m 5 msmm t tz (M^m 24. 7 5 i^r^. * 

ffil 9. 5^F^) o cruc^K). i^^tcg-rSB^^S 
0 (4^95 0) *^6 4 0 (3ta4 0) ^zm^Xttzo 

[006 2] %mm 4 B 

(MZ 7 Omm. #1 1 7 0mm. 
4 0mm. liJM»CSg$2>:r-+?:jtt)St-r/ci6<Dilfif4 
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*3V^/c±ta#,TOJ5T-#/c:MC!®?ifg2 0 OmL«r, 
- 4 0°C*^?. 1 5 'C^X' 1 ^F^TSig 

1 svn'imrsm 

1 5°C*^e)-2iCST'0. S^r^T'M 

- 2 TA^?. 5 1 let T' 1 msTmm 

5 1 1CT'4 s^r^isjt : 
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[0 0 6 3] mmmsB 

m 5 °cu± 4 0 t:i;(TT\ «}f ^F^*^ 5 mmA± i o ^ 
F^Ji^TT'fefisiffij 1 B~4 B tmm(oi^W:tim^n^o 

CO 0 6 4] MMU B 

10 ffi^-^^-ti-Tt.. mmm 1-4 i:iB)ii«ifg«A<i#e,n 

CO 0 6 5] 
Clg2] 





fv U - 


* m 


^(mm) 




1^3 (mm) 






1 


Q 

o 


8 


2 


0, 1 


0 . 


0 3 


2 


8 


8 


1 0 


0. 4 


0. 


I 


3 


8 


3 0 


2 


0 . 2 


0 . 


I 


4 


8 


3 0 


1 0 


0 . 4 


0 . 


L 


5 


3 0 


8 


5 


0 . 4 


0 . 


1 


6 


3 0 


8 


2 0 


1 


0. 


2 


7 


3 0 


3 0 


5 


0. 4 


0. 


1 


8 


3 0 


3 0 


2 0 


1 


0. 


2 


9 


4 5 0 


3 0 


5 


0. 4 


0. 


1 


1 0 


4 5 0 


3 0 


2 0 


1 


0. 


2 


1 1 


4 5 0 


3 0 


6 0 


2 


0. 


5 


1 2 


4 5 0 


2 7 0 


4 5 


2 


0. 


5 


1 3 


4 5 0 


2 7 0 


2 0 


1 


0. 


2 


1 4 


4 5 0 


2 7 0 


6 0 


3 


1 




1 5 


4 5 0 


2 0 0 0 


2 0 


2 


0. 


5 


1 e 


4 5 0 


2 0 0 0 


4 5 


1 


0. 


2 


1 7 


4 5 0 


2 000 


6 0 


3 


1 




1 8 


2 0 0 0 


2 000 


6 0 


3 


1 




1 9 


2 00 0 


2 000 


1 O 0 


1 0 


1 0 




2 0 


2 0 0 0 


7 0 0 0 


6 0 


3 


1 




2 1 


2 0 0 0 


7 0 0 0 


10 0 


1 0 


1 0 




2 2 


7 0 0 0 


2 0 0 0 


6 0 


3 


1 




2 3 


7 0 0 0 


2 000 


10 0 


1 0 


1 0 




2 4 


7 0 0 0 


7 000 


6 0 


3 


1 




2 5 


7 0 0 0 


7 000 


10 0 


3 0 


3 0 





[0 0 6 6] mmmiB 

■H'y^yiS. 8g. mWJ 3.--/aUVy I I 9. 1 
g*, ^STkl 2 0. 0 gtJ:jip}gL**<?>^§ft?-r5o C 
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(?Lif/^'j3-;i'K=7 5/2 5 , mm^ 

l^^^fi : 10 5 0 0) (Di^f^aa^i^ymmz 556 
g (rt. PLGA 9 5 6 g)%!^APL, =^ = +-t)-- 

xmrnut mnsi :5ooo~6ooorpm)-r 

5o cn*, ^46^)5? LTfcl^fcO. l%4?Ukrr:-;U 
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7ji:n-)v (pvA) 7mm2 0 0 lichoxxnxsmt 
^ bfcm> 'pm<DmM7\^tt fet 9 0 /I m<Dmxu^m 

jSf-^o cniC 17 4. 2 g^D-vyjuh-^l/^JlPK. 

7 Omm. ^4 5 Omms MiE 4 5 mm) {C. m^7k^ 
m^^X^li>m 2 mm^c07KS^*5- 4 0 °CXB^t-^ 10 

C,®jS?S*55 0 0mL (HU-l«(S/cO) 

- 4 cc^^e 1 St ST 1 f^rsxm^ 
1 5°cx7^mun 

1 5°C*^?)-2°CST'0. 5^raT'(^S 

-2^T'l O^F^fSit 20 

-z'ci)^^ 5 1 r$T' 1 mmx^u 

5 l°CT-4 8mi\Ut^ 

m^m^mmx^?>o 
[0 0 6 7] mmmsB 

WKUa-:/PU'Uy8 6. 7g^. ^S7j<10 0g{C 

a^tt mm^i^^^M - i eooo] (Diz-^au^^ 30 

>^fS2 0 4 5 g ([^. P L A 7 6 5 g) ^}^/jpL. 
5:i5:l^+)--T'M^$?Lfb (IhIIeIS :5000~6000 
r pm) t^c nn^. W^mLX^l^^fcO. I 
U If ::i-;l'7;l'3-;l/ (PVA) 7mM2 COL fcip^ 
TStf?Uk-r?>o C(7)W/0/wxv;l/>'3>'^@<« 
^$t^A^^iSi^3^P^($iflM@^1-5o t#P>tl/'cMC^7 
5 /imcDlS*jlLrffil^*5?^I^Sb/cm^ ji'L^^^ffic 

i:^x^mt^o cn^mwKxm^^b. mm(Dm^. 

PVA L/ctt. '>«<D^e7j< t: i: fc 9 0 /i m(D 

IST'?ISI$ji-r^o iintc 1 3 0 gOD-vy- 40 

mzi Omm. ^4 5 0mm, 4 5mm) (C. ^ 
S7j<^ffll^T^46*^I 2 mmj?<DJka^$tl- 4 0 "CT'J^fig 

(7-r;^7'i'->^^) o ^i6i^3°c{c}^intT*3v^/c± 

IBT-fffcM C lifflfSS^J 5 0 0 m L JkM^JK^ LT* 

^•m^mm h b-±tc^to 1^- 4 0 x:x-\-j^mf^ 
$ -It/cm. j.xT(C7fsTi^*sK<iWias«ii?ai/ - 

- 4 0 "c*^e. 1 5 tST' 1 mmx-mu so 
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1 5°CT'7^P^«^ 

1 5°CA^P>-2°CS-e0. S^F^T'^fi 

-2°cT'i omrsun 

5 1 -CTM 8^F^{S1f 

[0 0 6 8] ^mm9 B 

^«J14M C ( 6 ^ ^ SJSi^J) .®?SfS®I^ii 

mmv :i.-:faw)yi 9 2 g*, ^©Tki 8 4 gfcjta 

: 17000-300003 , 3 
-kKa^^v- 2— f7hxK, x3?y-;l/<Di^^pa 
^^'>'r§fS2 1 5 0 g (rt, PLA 7 7 0. 1 g, 
3-t:FD + i/ 2— t7hx^ 2 9. 9g, x^?y- 

5 4g) ^i^^iPL. ^-^+-ti--T?«ff?Ut-r§o 

cti^. f'ibmmbxt3\,^rco. i %>i<ufcrx-;u7;i/ 

(PVA) 7mm2 5 L(cto;^TStf?Ut-t^o 
C (DW/O/WXTyl/i/ 3 ^'^Srg < MJf L^A^€>$>) 3 ffij 

xm^^n^^^^LTcik. m'b^mcii^xj^mt^o 
iin%^S7KT»L, mmcom^. pvA^itsufc 
'>«<D^S7j< 1 1 9 0 /t mcomxM^mmt 

So cntc 1 2 6 g<DD-vyxh-;l/:&]!(Px.^^L, 

MCCD®?i?gi:1-So i$)g^^fflhU- (iKlf2 7 0m 
m, ^4 5 0mm. ?lg$4 5mm) fc. ^®7K^ffll/^T 
^46*^J2mmJ*<D*«*l^-4 0''C-e}Bfi)c$-ti-?)o 

y'tf) o ^ibmsvicit^wLxisi^rzitmmmsxm 
tcMcmmmzoomi^. )Km^mmLxrj.^'Mm^ 
mm h iy-±imtuu m-40 'cx-t^m^t'ttrc 
uTicTjktmf^^mmmi^mm'&^'^i'-yicvt^ 
X. m^^m^'iioo 
-4 ot^^p. 1 dx^ximrsxmu 
1 sxxTi^mun 

-2°cx\ omrsuf^ 

[0 0 6 9] nmm I 0 B 
vyjn 1 — /im^omm 

v:/xh-;I/3 3 g*, ^®7K2 0 OmLfctoSL^A^ 

^mmLfco mi^^mmhU- (I8t2 7 0mm, ^1 7 

0 mm, 4 0 mm. \ mmcmi^^^^-^^mo 
mtttctbommm tc. ^®7i<^ffli/^T^to)^2mm 
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m3°aci^t5iLris\,^rz-^y-h—)i7\<mMz o omL 
1 s^r-i o^ra^ 

- 2 °C*^?> 5 1 °C$TM ^F^T'^S 

5 1 "CT 4 8 ^F^^jf 10 

tit. t^-D'^Moyummttt^xi^m. f^iitti:feifii± 

[0 0 7 0] SlSiS^Jl 1 B 
^«t14MC (1 ^^@^J) Mji^S'xOjSffl 
<$|g^^fflhU- M mz 7 0mm. 1i4 5 0m 

m. mzzmm. mmic-m^^-^^m*)mttrcisb 

^BMffl) iliitif), i!i52mmJ?©*«^}gfi!c*-li: 20 

t?lj 1 TiffcM C mm'M^ 5 0 0 m L ( hb- 1 ^J^Sfc 
- 5 0 "C— 4 0 *CT'+^)-i^i^^ Hirc^. J-XTtc^ 

-4 0°C*^P>1 5t$-P mF^T'ma 
1 5°C-e7f^P^{S^ 

\ 5°cf)^ib-2°ctvo. smmx-nWi 30 
-z'Cf-i o^p^^if 

- 2 5 1 1 i^F^T'Sia 

5 l^TM 8^^^ 

^s^ig46%i/v f)^-DUM(07^7.^-c-ym^mt 
[007 1] mmmi 2 b 

•mf^^mmhu- c/se 1112 70mm. «i4 5 0m 

Sfiilffl) i:i:(c<J;ti, il^2mmJ¥(D*S^jgfi5t$-a: 

<l?ij3T't#fcMCSSfK*55 0 0mL (hU-lteS/c 

U -5 0^~-4 0lCT'+^i-Jii^^-a:fd^, J-itTtc^ 50 
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tmmmmmm>^^-y\zM.^x. wmmiv^ 

- 4 0 "c/)^ p) 1 5 1: $ TM mxm^ 
1 5x:T'7Npra^^ 

1 5*C*^6-2°CST'0. 5^^T'l^?g 
-2"1CT' 1 O^P^^^ 
-2X,-b>h5\ t:$T' 1 ^P^T'^S 
5 rCT?4 8^P^{^^ 

[0 0 7 2] %mm \ 3B 

i^MttM c ( 6 ^ mm\) mnm^n'm 

nmi'^mYXy- liJ2 70mm. ^4 5 0m 

m, ^$3 2mm. ilM{i:;t$2^-+*rS»3Si:-r/c4!) 

Wm) Cfctcj;!). ii^l2mm/¥«7Ka>&ffM$-ti 

P57l#/cMCSfi?g|^5 0 0mL (hU-l«?S/c 
- 5 0 'Q.— 4 0 iCT'+^if i^^-ar/ctt. J.>^T^C^^ 

trnMrn^mmm'^^-y^c'^-^x. wmMm^ 
1 s'cxmfmn 

1 5"X:*^^-2''CST'0. S^P^T'M 

-21CT' 1 onmun 

- 2 5 1 ic$T' 1 nf^xnu 

5 rCT'4 8^P^«Jt 

h u-^mi'f^ ^tx\ 4 2 5 /i mmmmm^m^^- 
[0 0 7 3] mmmi 4 b 

^SfttMc (I ^RmM'-^f^^yyv-) mmm^(D 

i^^l^^tfflhU- (^a Ii2 7 Omm. «|4 5 0m 
m, )^?3 2mm, {IJjSfc?«|g'^-4^;gr?Si?gi;-rfc46 

iKOtt Mx-|*H|iJllfct7k»^}^^$-^S (71' 
„ ^*!)ltl5°Ctci^£nLT*3l,^fc±IB## 
{?IJ 2 Tl#fc(DM C mmmm SOOmL (hU-ltXS/c 
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1 svx'imrMUW 
5 ivx'4 smrsun 

^^mxt^o com. vu~±i,amth.i^Mc^<D 

CO 0 7 4] 

mmt^ntti^x^^o 20 
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[01] ^i<Dmmicm^m^a<Dmm(DM:mi% 

en 3 ] mi <Dffi1ife*3tt§JiMPOSaS<0ft!iOftft 

[04] mi (0^^{Cfett5a^P«DgSfi(^fllJ<D*i*: 

[0 5] mi©S1ifc*5lt§?J<«^Sai$-<i5/c460 

[06] miC»^^{c*5tt5>k^^Stli^-ti-5fc46<D 

1 : M/-lSffi 

2 : /V:/ 

2 1 : ^^^Wf 

2 2 ifHlgptt'^/W^ 

3 : 

4 : MC!iji?K«i^S 
5 

6 : JkiiO^tlJSP 
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